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A KZTEOp FOR AHZLIORATIKG KUSCLZ WTXIWrSS/WASTIKG 
IN A PATIEKT lOTECTED WITH 

EUyAN IMyXJHODEyiCIEHCY VIRng^Jvpg 1 

3 

Tcehnieal TimlA 

The invention relates to the use of 
cxandrblone to attenuate myopathy and muscle 
veakness/vasting associated with infection by human 
10 irjsunodeficiency virus-Type 1. 

Saefccrcund of the Tnyentioii 

'Human immunodeficiency virus (HIV) associated 
myopathy and/or muscle veakness/vasting is a relatively 
15 common clinical manifestation of acquired 

immunodeficiency syndrome (AIDS). This is one of a 
number of neuromuscular disorders associated vith the 
disease. There is some evidence to indicate that direct 
HIV infection of muscle may be at least partly 
20 responsible, occasionally resulting in a polynyositis- 

like disorder. In addition, zidovudine (AZT) , an 
antiviral agent that is used videly in the clinical 
management of AIDS, has been associated vith a toxic 
myopathy, presumably related to an inhibition of 
25 mitochondrial metabolism. In any eyent, the lose of 

muscle mass commonly observed , in AIDS victi&e negatively 
impacts muscle function, hovever caused. 

Individuals vith Hr»^-associated myopathy or 
muscle veakncss or vasting typically experience 
30 significant veight loss, generalized or proximal muscle 

veakness, tenderness, and muscle atrophy. Laboratory 
tests of samples from such individuals often reveal 
elevated levels of enzymes associated vith muscle 
degeneration and necrosis, such ae creatine kinase, 
35 aldolase, and aspartate amino transferase. 

Electromyographic test results for individuals, vith HIV- 
associated myopathy are typically consistent vith 
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myopathic changes. Histcpatholcgic tests aay reveal 
muscle fiber necrosis associated with lymphocytic 
inflanaatory infiltrates. In A2T ayotoxicity, ragged 
red fibers are often observed. 
= Clinical nanagenent of HIV-associated myopathy 

and louscle weakness/muscle wasting varies. in 
individuals with X2T myopathy, withdrawal of this anti- 
retroviral agent may be associated with temporary 
inproveaent in strength and muscle bulk. Corticosteroid 
10 therapy, such as the administration of prednisone, has 

been occasionally successful when inflammatory 
infiltrates have been detected in muscle. However, a 
potential drawback to this approach is that 
corticosteroids^ because of their immunosuppressant 
15 activity, may be harmful to individuals with AIDS who 

are already dangerously immunosuppressed as a 
consequence of the HIV infection. 

Furthermore, corticosteroid us« itself is 
associated with myopathies and an increased 
20 susceptibility to infections. Plasmapheresis has also 

been used with some success, although at least ons 
patient has experienced, despite an increass in muscle 
strength, substantial weakness over a .period of several 
weeks. 

25 

Bummwrv of the Tgventioa 

Ths present invention provides a method which 
employs oxandrolons (an anabolic steroid with weak 
androgenic activity) as an alternative approach to ths 

30 clinical management of HIV-associated ayopathy/muscls 

wea)cness/Buscle wasting. Loss in musels mass (wasting) 
is attenuated, and body weight can be mors readily 
maintained in this manner. Such an approach has been 
applied successfully to improve strength, reverse weight 

35 loss, and provide an improved sens* of well-being. 
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Importantly, no evidence of liver injury or other 
untoward side effects have been observed, 

Oxandrolcne preferably is administered orally; 
however, ether routes of administration can be utilized 
5 as well. 

The present nethod of ameliorating :^uscle 
weakness or Buscle wasting in a patient infected wirh 
HIV-1 comprises adninistering to the patient daily a 
sufficient amount of oxandrolone to atrenuate the 

10 patient's rate of muscle mass loss. To ^his end, 

cxandrolone may be administered, orally or othervi.se, in 
a daily dose in the range of about 2.5 to abour 20 
milligrams. However, the response of individual 
p^itienrs T.ay vary and in some instances a daily dose 

15 greater than 2 0 mg may be required to achieve the 

desired response. The daily dose may be divided into 
unit doses of about 1 to about 5 milligrams each, 
administered to the patient three times per day at about 
eight-hour intervals. 

20 Detailed Pegcrlptlcn of the Preferred g nbediment 

Oxandrolone (17-hydroxyl7-Bethyl-2- 
oxaandrostan*3*one) is a known compound that is 
commercially available. The prepairatioh of oxandrolone 
is described, inter alia, in U. S. .Patent No. 3,128,283 

25 to Pappo, which description is incorporated herein by 
refarancie. 

Pharmacologically, oxandrolone is a synthetic 
anabolic steroid similar in structure to testosterone, 
but having a different, lesser androgenic/anabolic 

30 * activity ratio. In addition, oxandrolone is unique 
among all other testosterone analogues in that it 
contains an oxygen atom instead of a methylene group at 
the 2-position of the phenanthrene nucleus. Zn 
addition, oxandrolcne lacks a 4-ene function in its A- 

35 ring. The anabolic potency of oxandrolone, estimated as 
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apprcxinarely 3 to 13 tines that of testosterone, is 
believed to result forn this unique structure- 

Oxandrolone disposition and netabolisa in ran 
has been studied following oral administration of a 10 
5 nilligran dose. The study indicated that oxandrolone 

was rapidly and cccpletely absorbed, yielding a Dean 
peak plasma concentration of 417 aicrograms of 
oxandrolone per ailliliter at 66 minutes. The plasma 
concentration of oxandrolone declined in a biphasic 
10 manner with a distribution half-life of approximately 30 

minutes and an elimination half -life of 9.4 hours. 
Protein binding of oxandrolone was observed to be 
extensive. 

Zn distinct contrast to other anabolic 
15 androgenic steroids such as methyl testosterone, 

f luoxymesterone, and micronized testosterone, 
oxandrolone taken orally is excreted mainly unchanged 
and unconjugated in urine. Urinary excretion of 
approximately 3 5 percent of an oral oxandrolone dose has 
2 0 been observed within 72 hours after ingestion. After 

96 hours, approximately 65 percent of the administered 
oxandrolone dose was excreted in urine. Fecal excretion 
accounts for less than about 3 percent over the sane 
time period. 

25 oxandrolone^ compositions, upon administration 

in accordance with this invention, ameliorate myopathy 

• 

and muscle weakness in patients suffering from 
infections by human immunodeficiency virus*Type 1. 
Anabolic steroids, as a class, are known to stimulate 
30 appetite. Improved nutrition is important to 

individuals with AIDS who have experienced loss of lean 
body mass. Further, as a consequence of direct 
interaction with androgen and/or glucocorticoid 
receptors in muscle, anabolic steroids promote muscle 
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anabolisB through both anabolic pathways arid 
anticatabolic pathways. 

Anabolic steroids, such as oxandrolone, also 
increase protein synthesis. For exanple, oxandrolone 
5* increased Kuscle protein synthesis in a study of acute 

urenic rats. Similarly, adninistration of oxandrolone 
preceded clinical inprovenient in appetite, cell mass, 
linear growth, and weight for height in boys with 
chronic renal failure. These observations are 
10 consistent with anabolic activity. Oxandrolone may also 

stimulate the secretion of growth hormone and insulin- 
like growth factors. 

In addition to producing beneficial direct 
anabolic action, oxandrolone is als^ ]b«lieved to act as 
IS a delayed immunostimulant. In contrast, other appetite 

stimulants, such as dronabinol, that are currently under 
evaluation as appetite stimulants for AIDS patients can 
act as immunosuppressants in animals. 

For purposes of administration in accordance 
20 with this invention, the active ingredient oxandrolone 

is combined with solid or liq^uid pharmaceutical carriers 
and formulated in unit dosage form using 

pharmacologically acceptable excipients, or dissolved or 

suspended in physiologically accept'able solvents or 
25 liquid vehicles for oral, percutaneous, or topical 

adainis tret ion • 

The overall daily dose of oxandrolone to 

provide a therapeutically effective amount in accordance 

with the method of this invention can be as low as about 
30 ; 2.5 milligrams and as high as about 20 milligraBie, 

depending upon the patient's response and the mode of 

administration* 

The amount of the active ingredient within the 

aforementioned ranges that is to be administered depends 
35 upon the age, weight and ccndition of the patient, as 
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well as on factors such as the frequency and rsute cf 
adainistration. In f emulating oxandrolone, it is 
reccgnized that there nay be differences between the 
icsediate and the long tern response. To account for 
these changes, the specific dosage given to a particular 
patient is based also on the individual patient's 
response. Preferably, oxandrolone is orally 
adainistered to the patient daily for a time period in 
the range of about 2 weeks to about 6 months. 

Attenuation of the rate of ausdc mass lo«« in 
a patient can be ascertained by comparing the patient's 
rate of weight loss before oxandrolone therapy with that 
after the adainistration of oxar»4r«»lone has been 
ccmaenced. Alternatively, or in addition, the patient's 
15 urinary nitrogen level can be monitored, a well-know 

expedient. A decrease in the patient's xirinary nitrogen 
level is indicative of a decrease in muscle mass loss. 

Similarly, the maintenance o£ a relatively 
stable patient's total body potassium level, as well as 
20 an increase in the patient's total body potassium level, 

upon oxandrolone adainistration indicates that a 
therapeutically effective amount of oxandrolone is being 
administered. A patient's total body potassium lev«l 
can be monitored, for example, a» described in Kotler et 
25 al.. The Aasxicaa Journal o£ Cliaieai Mtttxitiea, 

A2.:1255-1265 (December 1985) and Pierson, Jr., et al., 
Aa. J. Physiol., 2A± (Renal Fluid Electrolyte Physiol. 
Ii):r234-r23» (1984). 

The route o£ adainistration can be oral, 
30 percutaneous, transdermal, stJblingual, buccal, 

intravenous, intramuscular, or the like. Of these, oral 
adainistration is preferred. The patient's daily dose 
of the active ingredient preferably is in the range of 
about 7.5 milligrams, but may exceed 20 milligrams based 
35 on clinical response. This daily dose can be given in 
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tablet form as a single dose, or as plural divided 
doses, preferably 2 to 3 divided doses. The requisite 
daily cose can also ce supplied continuously, for 
example, by a transdcmal patch worn by the patient or 
5 intravenously. If the oxandrolone is administered 

orally, dosages in the range of about 2 to about 5 

xailligrans three to four times daily typically may be 

utilized. 

Oxandrolone tablets are manufactured using 
10 standard solid dose form technology in accordanca with 

United States Pharmacopeia (USP) specifications (see, 
for example, The T7nited States Pharmacopeia, 22nd 
Revision, pp. 981-982) • Specifically, a typical ISO* 
milligram tablet ccjntains tha following: 
15 Oxandrolone, USP 2.5 mg 

Com Starch, NT 30,0 mg 

Lactose NT (hydrous) 113*0 mg 

Hydroxypropyl Methylcellulosa, USP 3.0 mg 
Magnesium Stearate i.s mg 

20 150.0 mg 

The terms "unit dosage form" and "unit dosa** 
as used in the present specification and claims refar .^o 
a physically discrete unit or units .suitabla as unitary 
doses for patients, each unit containing a predatarainad 
25 qpjantity of the active ingredient calculated to produca 
tha desired therapeutic effect in association with tha 
pharmacologically acceptabla carriar. Tha 
specifications for the unit dosaga forma of thia 
invention are dictated in part and ara also dependant 
30 upon (a) the unique characteristics of tha activa 

ingredient and (b) the particular therapeutic effect to 
be achieved, as veil as upon limitations inherent in tha 
art of ccnpounding such active ingredient for tha 
therapeutic use disclosed in detail in thia 
35 specification. Exacples of suitable unit dosaga forms 
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in accordance vith this invention are tablets, pills, 
powder packets, wafers, cachets, segregated nultiples of 
any of the foregoing, transdermal patches, aliquors of 
injectables, and the liktt forms. 
5 The prisary response variables are patient's 

total body potassiua, body weight, muscle mass, muscle 
strength, inprovement in or increased appetite, and 
general sense of well-being* In addition, improvement 
in immune status (or at a minimum, no worsening of 

10 immune function) in response to oxandrolone is 

significant as veil. 

An important q[uestion regarding th^ use of any 
drug in combination vith ant i- retroviral therapy is 
whether rirug interactions may occur tha^ vould diminish 

15 AZT efficacy or increase the frequency of severity of 

AZT-related adverse reactions. TABLE 1 compares various 
published pharmacological parameters for oxandrolone and 
AZT and illustrates important differences betveen the 
two drugs. 
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TABLE 1 



Ccnpariscn of Selected Oxandrolone 
and AZT Pharmacology Parameters 



10 



15 



20 



25 



30 



r c 1 c mcicr 


L/xanaroiope 




Onl 






Bioavailabiliiy 


100% 




Tmn 


1.1 hr 


a7hr 


Biological Tl/2 


9.4 hr 


1 1 hr 

A*l III 


Vd 


578 mVkt 


>1400 ml/kg 


Protein Binding 


>95% 


2S.3S% 


Plasma Qeannoe 


43 al/ktfbt 


>1300 mi/kf/hr 


MeuboUsm 


Utile 


Extensive 


Clucuromdation 


Uttle 


Substantial 


Urinary Excretion 


Bnensive; primariljr 


Extensive; parent and 




parent csnipouod 


glttcoronide oonjupicd 



Target Organ Tosciiy 



Known Drug ^ 
Inieraciions 



Liver (anabolic 
steroids as a class) 

Anticoagulants; oral 
hypoglycemic agents; 
adrenal steroid when 
edema present 



35 



Hematopoietic system 

(e.g^ anemia, granulocytopenia) 

Dmp that may: (a) inblUt 
glucuronidatioB (eg^ aspirin, 
acetaminophen) or urinary cjiueiiun 
(cg^robcnccSd); (b) adversely affea 
blood cell number and function; 
(c) nephrotoxic or cytotooric 
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Because oxandrolone is priaarily protein 
bcund, whereas AZT is priaarily non-protein bound, 
cxandrclone will not ccapete appreciably with AZT for 
binding sites in plasma. Consequently, adainistration 
5 of oxandrolone to patients on AZT therapy is unlikely to 

alter the level of free AZT in the blood. Likewise, the 
adainistration of AZT is unlikely to alter the level of 
free oxandrolone in the blood. An oxandrolone-»AZT drug 
interaction involving binding site displacement is, 
10 therefore, extremely xwlikely. 

AZT is rapidly aetabolized and excreted in the 
urine — a significant quantity is excreted in the fora of 
glucurcnide conjugates. In sharp contrast;, oxandrolone, 
perhaps due to presence of e lactone group and the 
IS absence of a 4->ene function in the A*-ring, undergoes 

little hepatic aetabolism and is excreted priaarily 
unchanged and unconjugated in urine. Thus, in 
contradistinction to other drugs that may coapetitively 
inhibit glucuronidation and thereby potentially slow the 
20 rate of AZT metabolism, such as aspirin, acetaainophen, 

or indcaethacin, the present active agent, oxandrolone, 
is not believed to affect AZT aetabolisa. 

Furthermore, oxandrolone is neither 
nephrotoxic nor cytotoxic. Accordingly, oxandrolone is 
25 not expected to interfere with the ren^^I ^xcretiwH of 

AZT or its metabolites. To the contrary, oxandrolone 
has been safely and effectively used in patients with 
chronic renal disease to stimulate gro%ith and increase 
lean body mass. In well-controlled studies of 
30 oxandrolone for the clinical management of critically 

ill patients with acute alcoholic hepatitis, oxandrolone 
administered at daily doses of up to 80 mg/day for four 
weeks and 4 0 mg/day for eight weeks did not result in 
any drug-related nephrotoxicity • 
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While it is knovm that anabolic androgenic 
steroids have been associated with potentially life- 
threatening foras of liver disease, including peliosis 
hepatis, cholestatic jaundice, and hepatocellular 
5 neoplasms, specific reports in the medical literature 

regarding liver disease in oxandrolone-treated patients, 
at the dosages proposed for use in the clinical 
nanagenent of HIV associated muscle wea)cness/wasting 
(i.e., about 2.5 to about 20 mg/day) are rare. 
10 Oxandrolone and A2T have different mechanisns 

of action. They also function in different sites of 
cellular action at the receptor level. Oxandrolone 
functions via interaction with androgen and 
glucocorticoid receptors, Whereas AZT, once 
15 phosphorylated, acts to inhibit HIV reverse 

transcription. Thus, competitive inhibition of AZT by 
oxandrolone at the cellular level also is considered 
unlikely. 

Neither has oxandrolone been associated with 
20 anemia or granulocytopenia, two frequently occurring and 

potentially serious side effects associated with AZT 
therapy. To the contrary, anabolic .androgenic steroids 
have been used clinically to stimulate ethyropoiesis in 
hypoanemias, aplastic anemias, heaalytlc anemias, renal 
25 anemias, anemias due to cytotoxic therapy, and various 

leukemlas. It has been reported recently that androgens 
augment beneficial effects of erythropoietin in the 
treatment of anemia resulting froa end*stage renal 
disease. 

30 Data derived from animal models and human 

clinical studies indicate that anabolic steroids are 
unlikely to suppress immune function in patients 
infected vith HIV. For example, anabolic steroids can 
stimulate granulopoiesis in mice, as evidenced by 

35 stimulation of granulocytic colony- forming cells derived 
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from spleen and bone marrow. Siailarly, an anabolic 
steroid known as nandrolone decanonate enhanced 
macrophage activity and cell-mediated immunity in 
patients with uterine cervical cancer when administered 
parentally. In related studies, anabolic steroids 
increased peripheral lymphocyte and monocyte counts, 
Immunoglobin G (IgG) levels, and PHA-blastoid 
transformation of peripheral lymphocytes. In those 
studies, ^j-microglobulin levels simultaneously 
decreased. 

IgG is one of a class of antibodies secreted 
by B cells (i.e., B- lymphocytes) in responss to an 
antigenic challenge (e.g., foreign protsin lik* that 
from bacteria). In the case of HIV infection, humoraj. 
immune function (i.e., B-cell mediated) is significantly 
impaired. Accordingly, when HIV-infected individuals 
are challenged with a specific antigen, the typical 
response of B-cell proliferation, differentiation and 
secretion of antibodies (e.g., IgG) is diminished or 
absent. This decline in humoral immune function coupled 
with defects in cellular immune (i.a., T-call) function 
contributes to the overall failure of tha imauna systam 
to respond in an appropriate mannar_to challcnga. B- 
cells in AIDS victims ara, by aachanisma unknown, 
hyper stimulated to secrata larga amounts of 
immunoglobulins that make tha humoral systam refractory 
to new antigens. Tha result is that tha patiant'a 
system no longer recognizes new antigens and doas not 
respond. 

* In animal studies in which anabolic steroids 
have been reported to increase IgG and PHA-blastoid 
activity, these changes occurred as a result of immuna 
system stimulation, and are positive responses. ^- 
microglcbin is a cell surface protein that is found on 
all nucleated cells and it is released into tha sarua 
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during cell turnover. Generally, ^-microglobulin is 
considered a marker of infectious, inflammatory, 
malignant and autoimmune disease activity. In several 
AIDS studies, ^-microglobulin levels correlated with 
5 disease progression and T4 (T-helper) cell counts. In 

the case of therapy with oxandrolone, for example, a 
diecrease in ^-microglobulin levels is desirable. Thus, 
animal data showing reduced plasma levels of ^- 
microglobulin in response to anabolic steroids is 
10 evidence of a positive effect and suggestive of similar 

activity in man. 

Accordingly, there are no reasons to believe 
that the administration of an anabolic steroid in 
general and oxandrolone in particular would have adverse 
15 effects on the immune system. Generally, the target 

organ of toxicity for these drugs is the liver~probably 
because this is where most are metabolized. 
Oxandrolone, however, has a remarkably good safety 
profile in man as a likely consequence of its resistance 
20 to hepatic metabolism; an oral dose is excreted 

primarily in urine as the parent compound, as stated 
hereinabove. 

Data from clinical trials^n patients with 
severe alcoholic liver disease provide further evidence 
25 that oxandrolone is not likely suppress immune 

function in patients with HIV infection. Ethanol abuse 
is associated with loss of lymphocyte functions, 
particularly T-cell dependent immune responses. 
Previous researchers have observed that oxandrolone 
30 significantly improved lymphocyte number in patients 

with severe alcoholic hepatitis. Because the loss of 
lymphocytic function by alcoholic liver disease 
parallels, to a significant degree, the loss of T^ell 
function due to HIV infection, it is reasonable to 
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hypothesize that oxandrolone will increase the T-Cell 
function o£ HIV-infected patients. 

Therefore, these data from laboratory animals 
and human studies indicate that suppression of the 
5 irjaune system by anabolic steroids, such as oxandrolone, 

is unlikely; Nonetheless, subjects undergoing 
oxandrolone therapy, as a precaution, should be 
monitored for changes in lynphocyte number, particularly 
CD4+ and CD8+, as is routinely done for patients who 

10 undergo steroid therapy. 

m suiunary, based on the differences between 
A2T and oxandrolone with respect to pharmacokinetics, 
metabolism, reported drug interactions, mechanisms of 
action, and reported toxicities, cxandrolon* and A2T can 

15 be safely used in combination for subjects infected with 

the Type-1 HIV virus and suffering fro« HIV-associated 
myopathy. The use of oxandrolone in patients on KZX 
therapy is, on the basis of known drug interactions, 
also consistent with current FDA-approved labeling for 

20 AZT and oxandrolon*. 

The following example demonstrates tha 
effectiveness of oxandrolone in attenuating tha effects 
of HIV-associated muscle weakness ot muscle wasting in 
an AIDS patiaat. 

25 

A patient, a thirty- two year old homosexual 
man, known to be HIV- seropositive sinca February 1989, 
noted difficulty opening drawers and bottle* in May 

30 1989. The patient weakened progressively and, during a 
physical examination in September 1989, demonstrated by 
confrontation testing the weakness of neck flexion and 
proximal limbs. However, his muscl* stretch reflexas 
remained normal. Laboratory tests showed tha patient's 

35 creatine kinase level to be 286 International Units par 
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liter, much higher than the normally observed range for 
creatine kinase of about 40*200 Units per liter. 

Zidovudine (azidothymidine or AZT) was 
initiated at 500 silligrams daily, but the patient's 
5 strength continued to decline through February 1990. He 

ccnplained of an inability to ascend a flight of stairs. 
The patient exhibited greater weakness and atrophy of 
neck flexors and extremity nuscles during another 
physical examination performed at this tine. An 

10 electrcTsycgran revealed a decrease of amplitude and 

duration of the patient's motor unit potentials and 
increased recruitment: in selected muscles of his right 
upper extremity. The patient's creatine kinase tested 
at 456 Units per liter. A muscle biopsy revealed 

15 numerous myo fibers, abundant ragged red fibers, and 

n\imerous eosinophilic inclusions. Round cell 
inflammatory infiltrates were also noted. Zn light of 
these developments, the zidovudine treatment ves 
teninated. 

20 Substantial improvement initially followed the 

discontinuation of zidovudine. However, because of e 
subsequent continued and progressive weakness rendering 
it difficult for the patient to ascend or descend e 
flight of stairs, a prednisone therapy (€0 mg daily) was 

25 initiated. No significant improvement accompanied the 

use of prednisona. 

Thereafter, a trial period of oral oxandrolona 
administration (2.5 milligrams, threa tiaas daily, in 
tablet form) was initiated. Within two vae)cs of the 

30 initiation of the oxandrolone therapy, tha patient noted 

an improved sense of well being, became stronger, and 
gained weight. Within one month, he was able to ascend 
and descend stairs without problems. Confrontation 
testing revealed nearly normal strength. The patient's 

35 weight increased from 115 pounds' to 130 pounds. The 
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patient's nuscle atrophy was alleviated as well. Liver 
functions were closely nonitored for signs of elevation, 
but undesirable side effects were not detected. 

After several months of the aforementioned 
5 therapy with oxandrolone, the patient wa« no longer able 

to cbtain cxandrolcne for use as a Dedication. Weakness 
and weight less ensued. Trials of other anabolic 
preparations, specifically stanazol and oxyaetihalone, 
did not return the patient to his previous levels of 
10 function and strength. 

The EXAMPLE dexncnstrates that oxandrolons can 
be a beneficial alternative for clinical aanageaent of 
HZV--associated sycpathy and suscle weakness and wasting. 

IS It is intended that the foregoing description 

is by way of illustration only and is not to bs 
construed as limiting the invention in any way except in 
the spirit and scope of the appended claias. 
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WHAT IS CLAIMED IS: 

1. Use of cxandrolone in the manufacture of a composition 
for the amelioration of myopathy and muscle weakness in 

5 an amount effective to attenuate the rate of muscle 

inass less in a patient infected with a Type*l human 
immunodeficiency virus. 

2. The use of oxandrolone according to claim 1 wherein the 
10 oxandrolone is administered to the patient in a dally 

dosage in the range of aibout; 2.5*30 mllllgr^a!^^. 

?. • The use of cxandrolone according to claim 2 wherein Che 
oxandrolone is adzninistered to the paclenc in a dally 
15 dosage of about 7.5 milligrams. 

4. The use of oxandrolone according to claim 2 wherein the 
oxandrolone is administered to the patient In a dally 
dosage of about IS milligrams. 

20 

5. The use of oxandrolone according to claim 1 wherein Che 
cxandrolone Is administered to the paclent as a unit 
dose of about 1-5 milligrams 3 times a day at about 
eight: hour Intervals. 

25 

6. The use of oxandrolone according to claim 1 wherein the 
resulting con^osition is administered percutaneously. 

7. The use of cxandrolone according to claim 1 wherein the 
30 resulting composition is administered Intravenously. 

8. The use of oxandrolone according to claim 1 wherein the 
resulting composition is administered Intramuscularly. 



35 9. 



The use of oxandrolone according to claim 1 wherein the 
resulting composition is administered sublingually . 
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10. The use of cxandrolone according co claim 1 wherein the 
resulting cczr^csition is adminiscered cransderznally • 

11. The use of cxandrolone according to claim 1 wherein Che 
5 resulting ccmposition is administered orally. 

12. The use of cxandrolone according to claim 11 wherein 
the resulting ccmposition is in the form of a tablet. 

10 13. The use of cxandrolone according to claim 1 wherein the 

resulting coxnposition may. be administered for a time 
period in the range of about 2 weeks to about 6 months. 

14. Use of cxandrolone in the manufacture of a composition 
15 for the amelioration of myopathy and muscle weakness in 

a patient infected with a Type-1 htunan immunodeficiency 
virus such that the resulting coxr^sition may be an 
oral composition suitable for administration for a time 
period in the range of about 2 weeks Co about 6 months. 

20 

15. A pharmaceutical composition comprising cxandrolone in 
an amount effective to attenuate thm rate of muscls 
mass loss for the amelioration of myopathy and muscls 
weaJcness in a patient infected wich a Typm^X human 

25 immunodeficiency virus and a phazmaceutlcally 

acceptable carrier. 

16. The ccznposition of claim 15 wherein the effective 
amount provides a daily dosage in the range of about 

30 2.5 to about 30 milligrams oxandrolons. 

17. The ccmposition of claim 15 wherein the effective 
amount provides a daily dosage of about 7.5 milligrams 
cxandrolone • 

35 
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18. The composition of claim IS wherein the effective 
amount provides a daily dosage of about 15 milligrams 
oxandrolone • 

5 19. The composition of claim IS wherein the effective 

aiTiount provides a irnic dose of about 1 to about 5 
milligrams oxandrolone and is adzninistered 3 times per 
day at about equally spaced intervals. 

10 20. The composition of claim 15 for percutauieous 
administration. 

21. The ccmpositisn of claim 15 for intravenous 
administration. 

15 

22. The composition of claim 15 for intramuscular 
administration. 

23. The composition of claim 15 for sublingual 

20 administration. 

* ■ 

24. The composition of claim IS for transdermal 
administration. 

25 25. The composition of claim IS for oral administration. 

2€. The composition of claim 25 in the form of a tablet. 

27. The ccinposltion of claim 15 for administration over a 
30 time period in the range of about 2 weeks to about 6 

months. 

28. A ccmpositioh comprising oxandrolons for tbe 
amelioration of myopathy and muscle weakness in a 

35 patient infected with a Type-1 human immunodeficiency 

virus and a pharmaceucically acceptable carrier such 
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that the ccmposicion is an oral con^osition and is 
appropriate for administration for a time period in the 
range of about 2 weeks to about 6 months. 

29. A method for ameliorating myopathy and muscle weakness 
in a patient infected with a Type-1 hxaman 
immunodeficiency virus which comprises administering to 
said patient oxandrolone in an amount sufficient to 
attenuate the rate of muscle mass loss in said patient. 



10 



15 



30. The method in accordance with claia 29 wherein thm 
crc3i:drolone is administered to said patient in a daily 
dosage in the range of about 2 .5 to about 30 
milligrams. 

31, The method in accordance with claim 29 wherein the 
daily dosage of the oxandrolone is about 7.5 
milligraxBS. 

f 

20 32. The method in accordance with claim 29 wherein the 

cJaily dosage of the oxandrolone is about IS milligrams. 

33. The method in accordance with claim 29 wherein the 
oxandrolone is administered to said patient as a unit 

25 dose of about 1 to about 5 milligrams three times psr 

day aU about eight -hour intervals. 

34. The method in accordance with claia 29 wherein t^- 
oxandrolone is administered percutaneously. 



30 



3S. The method in accordance with claim 29 wherein the 
oxandrolone is administered intravenously. 



36. The method in accordance with claim 29 wherein the 
35 oxandrolone is administered intramuscularly. 
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37. The method in accordance with claim 29 wherein the 
cxandrolone is administered sublingually . 

38. The method in accordance with claim 29 wherein the 
5 cxandrolone is administered transdermally. 

39. The method in accordance with claim 29 wherein the 
cxandrolone is administered orally. 

10 40. The method in accordance with claim 39 wherein tha 
cxandrolone is administered in the form of a tablec. 

41. The method in accordaacs with claim 29 wherein 
administration is continued over a period in the range 

15 of about 2 weeks to about 6 months. 

42. A method for ameliorating HIV- associated myopathy and 
muscle wasting in a patient infected with a Type*l 
human immunodeficiency virus which comprises orally 

20 administering a therapeutically effective amount of 

cxandrolone to said patient daily for a time period in 
the range of about 2 weeks to about € months. 



25 



30 
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